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长的 适底物，培养基 C/N（摩尔比）在 30 附近，絮凝活性 大。结合单因
子实验，通过正交优化获得了 V3a 发酵生产的较优工艺条件，培养基组成为：
葡萄糖 10.0g/L，氯化铵 1.08g/L，KH2PO4 2.0g/L，K2HPO4 5.0g/L，NaCl 
20.0g/L，酵母膏 0.6g/L，MgSO4·7H2O 8.0g/L，pH7.6；18℃，75r/min，培
养 10 天，此时 HBF-1 的产量可以达到 5.47g/L，产率高达 65.2%。 
通过硫酸-苯酚、蒽酮、硫酸-咔唑、Elson-Morgan、考马斯亮兰法测定表
明，该絮凝剂 HBF-1 组成：中性糖 16.3%、糖醛酸 18.1%、氨基糖 3%，不含

















验发现，HBF-1 有非常好的热稳定性，在 100℃变性 10h 后，仍能保持 91.6%
的高絮凝活性。此外，酸碱对于絮凝活性没有太大影响，在 pH(1~11) 之间





























Study on a Novel Polysaccharide Bioflocculant HBF-1 
Produced by Halomonas sp.V3a Isolated from Deep-sea 
Sediment 
ABSTRACT 
Various flocculants are widely used in industrial and food applications such 
as waste water treatment, aggregation of cells and cell debris in fermentation 
industries, etc. Although the organic and inorganic synthetic flocculants are 
cost-effective and high flocculating activity, they are not easily degraded in nature. 
Some of them, especially polyacrylamides, contain acrylamide monomers which 
are both neurotoxic and strong human carcinogenic. Moreover, aluminium, a 
major component of poly (aluminium chloride), also induces Alzheimer's disease.  
Bioflocculants are polymers produced by microorganisms during their 
growth, which can make colloids, cells, cell debris, etc., aggregate and settle. It is 
a new-type, effective, low-cost water treatment reagent. In concrast with 
traditional organic synthetic high-mass polymer, it can be nontoxic, harmless and 
without secondary pollution. With the arousing of environmental consciousness, 
the studies of bioflocculant have attracted wide attentions. 
An effective bioflocculant-producing strain was first isolated from a deep-sea 
sediment sample of the weast Pacific Ocean. It was identified belonging to the 
genus Halomonas, but differentitated from other described Halomonas species, 
according to its physiological and biochemical chatracteristics and 16S rDNA 
sequence. Therefore, a novel species, was proposed with the strain No. V3a. The 
result indicated that bioflocculant was released into the culture and its production 
was growth-related. The optimal growth temperature was 23℃, but the optimal 
temperature for flocculant production was 18℃. The culture was very mucoid and 
200μl of culture into 100ml Kaolin clay suspension (0.5g) resulted in 97% 
flocculating rate. Glucose and NH4Cl were the most appropriate carbon and 















around 30. The optimized fermentation parameters obtained by an orthogonal 
experiment were: glucose 10.0g/L, NH4Cl 1.08g/L, KH2PO4 2.0g/L，K2HPO4 
5.0g/L，NaCl 20.0g/L，Yeast extract 0.6g/L, MgSO4·7H2O 8.0g/L，pH7.6; 18℃，
75 r/min，for 10 days. The yield was 5.49 g/l and the production was rate up to 
65.2%. 
The purified product was named as HBF-1. The total sugar, neutral sugar, 
uronic acids, and amino sugar were determined by the phenol–sulfuric acid 
method, anthrone reaction, the carbazole–sulfate reaction and the Elson–Morgan 
reaction, respectively. Total protein content was estimated by the method of 
Bradford. The result showed HBF-1 contained neutral sugar 16.3%, uronic acids 
18.1%, amino sugar 3% and tatal sugar 59%, but no protein was detected. 
Moreover, 16.4% of sulfate was assayed after hydrolysis with HCl using BaCl2 as 
a deposition reagent. A high content of sulfate indicated a potential bioactivity of 
HBF-1. This is the first report of a bioflolcculant with such a chemical 
composition.  
HBF-1 was determined to adsorb onto the surface of kaolin clay by ion-bond, 
which was detected by using factor-destroying method. The result showed that 
HBF-1 showed a high heat-stability. After be heated at 100℃ for 10 h, its 
flocculating-activity still remained to be 91.6%. Moreover, no derease in activity 
was observed when pH varid from 1 to11. In addition, and Ca2+ was found to be 
unnecessary to flocculate kaolin clay.  
Based on HBF-1’s chemical compositon and flocculating characteristics, the 
flocculating mechanism of HBF-1 was proposed. For the HBF-1, the large 
molecular weight and high content of uronci acid (18.1%) were beneficial for 
flocculation. The result of application in various wastewater indicated that it have 
a wide flo-spectrum no matter cell or suspended solids. Furthermore, the potential 
of HBF-1 in removal of metal ions and emulsification of oil was also investigated. 
It could adsorb a variety of metal ions such as Cu2+, Zn2+, Pb2+, Mn2+ and Cd2+ 
from water with a considerable efficiency. Especially for Pb2+, it trapped up to 















character. In summary, the bioflocculant HBF-1 showed some unique properties 
and a potential in application many areas.  
 
 













第一章 绪 论 
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的专利权。1865~1872 年，氧化铁盐被推荐到实际应用中，并在 1887 年对预
分离出氢氧化铁沉渣的箱形过滤装置颁发了专利。在水处理实践中，系统地




































表 1-1 絮凝剂品种分类 
无机阳离子絮凝剂 Al2(SO4)3.18H2O，明矾 无机低分子


















无机有机复合型 人工合成 聚合铝-聚丙烯酰胺、聚合铁-甲壳素 
生物絮凝剂 细菌、真菌、藻类等分泌 NOC-1 等 
 
1.2 生物絮凝剂概况 
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